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Background

* Part1 (ran_1/8b_01_ 260414

presented the problem -LOS is

not addressed by the D3.0
specification.

e Straw poll #2 indicated a
preference to specify some
pehavior.

* However, the options presented
were unclear.

* We have multiple detailed
proposals

 Will be presented briefly
* The challenge is to decide!

Straw Poll #2 (Ran)

+ When an LOS event is detected anywhere in a path that uses APSU, my
preference is

A. Allow recovery from LOS without a full restart

B. Add a restart of training within the state diagram

C. Keep the current specifications (requiring restart by management)

D. Abstain
Results:

A: 5

B: 8

C1

D:5

The chair observed prior to taking the straw poll that a number of the individuals during the straw poll debate time had
indicated that they were confused by what was included in each of the different options. The chair asked the presenter if

he still wanted to take the straw poll given the observed confusion. The presenter he indicated he did, and the straw poll
was taken.

See minutes_178b_260414_unapproved
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Observations

* When LOS is detected, restarting training is the safe way to recover
* Provided that it causes the peer to restart too

* If this is the only specified behavior, it requires restarting APSU on the whole
path

* Proposed as default behavior

* Some applications may benefit from recovery without retraining
* This should be a valid option, but behavior should be specified
* Proposed as optional, needs to be enabled by management

* Does management need to be involved?
* Transition to FAIL requires management to restart
* Alternatively, transition directly to QUIET
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Goals

* Add specifications in Annex 178B to:

* Enable areceiver in PMD/AUI to handle detection of LOS by either:

* Restarting training (default)
* Recovering when the signal reappears without re-training (optional, only if enabled)

* |f training is restarted, it must cause the peer interface (ISL partner) to restart
training too

* Define the behavior of the adjacent interface

* Address various application needs
* Multiple behaviors were discussed
* Choice may depend on implementation or application
* Are we sure we know the right answer?
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Decision tree

Define normative behavior upon detection of LOS after the path is up?

N
° Yes

No changes from D3.0

Should the default be to retrain all ISLs in the path?

No

: Yes
Decide what

the default is

Should we define optional recovery from LOS without retraining?

No Yes

X: LOS transitions

- to FAIL/QUIET Allowed behavior of adjacent interface during LOS

Option Bin
the straw poll

Y1: Y2:

X + optional squelch X + optional replacement signal

Y: Allow choice
between Y1 and Y2

_

Option Ain
the straw poll
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Proposed changes

(details in the backup section)
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Split the training control
state diagram into two parts

Thisis “part 1” (Figure 178B-10a)

Note: No technical change in the states above
PATH_READY (represented by the “B” pointers)
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| reset + mv_restart

QUIET

local rts =
te_disable*
Nlocal_rx_ready

'me_training_snable =

te_disable < true

training < fake

training_feilre < fake
lane_training_status <= IN_PROGRESS
local_tp_mede <= synchronous PRBS13
local_mc_mode < PAMZ

start quist_timer

quiet _timer_done

¥ w

¥

SEND_LOCAL

SEND_TRAIMING

te_mode < local_pattern
te_dissble < !ocal_rs

t¢_mode <= training
te_disable < fake
training < true

LT

Nocal_rts =
Ite_disable
llocal_rx_ready

local_rx_ready

local rts =
te_disable =
local_rc_ready

r F

local tf loock =
local_re_ready *
'mee_wait_timer_done

local ff look =
lozal_nd_ready ©
remote_rx_ready =
!max_wait_timer_done

recovery_event_count <= 0

local ff look =
remote_ tf |odk
¥
TRAIM_START

start max_wait_timer

lu cT

TRAIN_LOCAL -+

mr_training_snable =

quiet_timer_done

Nocal_ff lock =
'mee_wait_timer_done

¥
TRAIN_REMOTE

mex_wait_fimer_dons @
-

Nocal _tf ok =
| 'mee_wait_timer_done

¥
ISL_READY

lane_training ststus=TRAINED
stop me_wait_timer

i remote_rs

RX_READY

te_diable < |local s
lane_training_s tstus <= TRAINED

recovery_timer done+
{max_recovery_svent #0) ©

mazx_wait_timer_done ::|

local_ff_lock * .
is|_resdy
local_rts * llocal tf_lock - - -

RECOVERY

startrecovery_timer
rECoVEry_SVEMt_count++

local_tf_lodk =

| {recovery_event_count 2 mex_recovery_events) A
local rts = |
tte_disable = {Nlocal_rs = ¥ ¥
local_no_ready e disable) +

local ne_ready

FAIL

te_disable < true
training_failure < true
lane_training_status <= FAIL

Figure 178B-10a—Training control state diagram, part 1

_ 'recovery_timer_deone



transitions to PATH READY

Additions to Figure 178B-10
to enforce a restart upon PATH_READY
L O S start propagation_timer

propagation_timer_done l

v
PATH_UP

tx_mode «< data
training « false
lane_training_status < OK

Option X llocal_rx_ready gcal_rx_ready * llocal_rts

LOSS_OF_SIGNAL

|ane_training_5tatu5 < FAIL m
llocal_rts +

mr_training_enable

local_rx_ready *
local_rts *

Auto restart: transitions to QUIET imr_training_enable

“Managed” restart: transitions to FAIL

Figure 178B-10b—Training control state diagram, part 2
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Additions to Figure 178B-10 —_—
to enable recovery from LOS

start propagation_timer

(using squelch or replacement signal propagation_fimer_done l
on adjacent interface) ¥ v
PATH_UP

tx_mode < data

training < false
lane_training_status < OK
tx_disable«< false

llocal_rx_ready local_rx_ready * !local_rts

A 4

vy ADJ_LOS
O t. Y LOSS_OF_SIGNAL =
p 1on lane_training_status < FAIL

mr_adj_los_mode=FAIL
local_tf_lock

+ llocal_rts

local_rx_ready *

llocal_tf_lock * mr_adj_los_mode=LF'" ! mr_adj_los_mode=SQ
local_rts
- ADJ_LOS_LP ADJ_LOS_SQ
tx_mode < local_pattern ||tx_disable < true
UCT UCT
Y v

ADJ_LOS_RECOVER

Auto restart: transitions to QUIET

“Managed” restart: transitions to FAIL

llocal_rx_ready |
+ local_tf_lock local_rts *

local_rx_ready *
llocal_tf_lock

Figure 178B-10b—Training control state diagram, part 2
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Notes

* With option X, restart always affects both interfaces of a retimer:

* The one with LOS: !local_rx_ready causes transition to LOSS_OF_SIGNAL (in
which assi%nment of lane_training_status notifies the adjacent interface) and

then to FAIL/QUIET
 The adjacent: !llocal_rts causes transition to FAIL/QUIET
* The restart propagates in both directions, so the whole path is restarted.

* With option X, Remote Fault signaling is terminated in modules.

* Interoperability
 OptionY includes option X

* If a device that always restarts (“option X”) is connected to a peer that supports
recovery (“option Y”), the peer will see the QUIET period followed by training
frames —which will cause a restart

 See backup slides for mode details.
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In this proposal we address the
“unrecoverable faults”

* |n 178B.8.2.1, change the note after the definition of mr_restart:

* NOTE — There 1s no specified time limit for the APSU. Restarting APSU
during training might result in live-lock situation;-thus APSU-sheuld-enly-be

oo fadt i 4 oy vy

Required with either option X or option 'Y

April 22 2026 IEEE P802.3 Annex 178B ad hoc
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local_rx_ready

Needs to be set to false if the peer restarts —which creates a QUIET period of at least 100 ms

* In178B.8.3.1, change the definition of local_rx_ready :

Boolean variable that 1s set to true when the receiver on a lane of the
interface has determined that the peer interface transmitter 1s transmitting a
PAM4 signal, that the remote transmit has been optimized 1f

mr training_ enable 1s true, the local receive equalizers have been optimized,
and that no further adjustments are required for normal data transmission.
The specific conditions for setting this variable to true are implementation

dependent. It shall be set to false when an input signal corresponding to
tx _disable=true in the peer is received for 100 ms (the minimum duration of

the quiet timer) or longer.

Required with either option X or option 'Y
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remote_rx_ready

Needs to be set to true when not in training

* Change the definition of remote_rx_readyin 178B.8.3.1:

Boolean variable that indicates the value of local rx ready on a

lane of the peer interface. If mr training enable 1s true and

training 1s true, 1t is derived from the receiver ready bit of the
status field of received training frames on the corresponding lane
of the interface. Otherwise 1t 1s set to true.

Required with option Y but correct for option X too
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mr_adj_los_mode
New variable

e Add a new variable definitionin 178B.8.3.1:

mr adj los mode
Enumerated variable that controls the behavior of the training control
state diagram (Figure 178B-10) in PATH UP state when local rts
becomes false. This variable 1s assigned by management and can take
one of the following values: FAIL, SQ, or LP. The default value is
FAIL. Implementation of the behavior corresponding to either of the
values SQ and LP 1s optional.

NOTE—Setting mr adj los mode to SQ or LP might not be compatible with

all peers.
Required only for option Y
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Backup
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LOS at the input L

of this interface e
* LOS needs to be communicated to the adjacent propagation tmer_done |
interface to enable auto-squelch. Code = dda
* In PATH_UP, when loss of signal event is detected, e anng_sits = OK

~rx_ready

transition to a new state LOSS OF SIGNAL.
* |n this state:

v
LOSS_OF_SIGNAL

lane_training_status < FAII_/

* lane_training_status becomes FAIL
 This is communicated to the adjacent interface via SIGNAL_OK oo i e
* The output of this interface is not squelched (unlike in FAIL), to enable X
Remote Fault signaling to be used. Q
(FAIL or QUIET)

addition to Figure 178B-10
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Recovery from LOS at the input L
of this interface

start propagation_timer
Signal re-appearing is indicated by local_rx_ready

pmpagjtinn_:i'imer_dune |
* The timing and conditions to declare local_rx_ready is not specified. h 4
It should indicate “good data”. PATH_UP

If the signal is not training frames (likely, mission data): oG  false.
* Return to PATH_UP

lane \training_status <= OK
* lane_training_status=0K propagates through service interface

!Iocal_rx__readyl

LOSS_OF SIGNAL
Iane_]"aining_status < FAIL

If itis training frames:
* This means positively that the peer has restarted training

* We must restart training too (no other way to recover) / o
* Transition to FAIL, which requires mr_restart to exit ocal_rx_rloiiy* -
* Note: indicated in the diagram as local_tf_lock, but could be detected v
by other means, e.g. not detecting AMs. Q
Management can always restart training (mr_restart) Lo ouleT

* Forexample, if the signal does not re-appear within some time - _
. Management can also decide to restart upon entry to LOSS_OF_SIGNAL  addition to Figure 178B-10
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LOS at the input to the adjacent interface -

problem
When SIGNAL_OK becomes FAIL, the current
. interface has no valid data to transmit
* Indicated by SIGNAL_OK=FAIL
at the SeI’.VICe |n.terface The RTS update state diagram (Figure 178B-9) goes
(see previous SlldeS) to START, causing local_rts < false and a switch to
local clock (see below).
* Exa m ple from L 803 PM D What should the transmitter do?
service interface:
<...”
The SIGNAL_ OK parameter of the t
PMD:IS SIGNAL.request provides l mr_festart
— ladjacent_intf_rx_ready
the status from ISLs above the

START

PMD local_rts < false

USE_TX_CLOCK(local)
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LOS at the input to the adjacent interface —
solution —option X

* Make restart of training (via FAIL or QUIET) the specified behavior.
* |f training is enabled, fail both local and adjacent interface.
* |f training is disabled, fail only the adjacent interface.

* |[f transition is to FAIL, the interface will stop transmitting and
Indicate the status. Management is responsible for completing the

restart.

* Adds one state + one new transition to the training control state
diagram.
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LOS at the input to the adjacent interface —

solution — option Y1 (squelch)

While in PATH_UP:

* When tx_disable=false (normal operation), if
local_rts becomes false (indicating
SIGNAL_OK on the adjacent interface is
FAIL"), assert tx_disable (“squelch”) on the
current interface.

* When local_rts becomes true, de-assert
tx_disable (unsquelch) and return to
PATH_UP.

* Note thatthe UNSQUELCH state is not required if
we add “tx_disable < false” in PATH_UP.

* Detecting training frames requires restarting
training (FAIL followed by management).

* local_rts is set to false by the RTS state diagram when
adjacent_intf_rx_ready is false.

April 22 2026 IEEE P802.3 Annex 178B ad hoc

(from
PATH_UP)

l llocal rts

AUTO_SQUELCH

tx_disable < true

|
local_tf lock local rts

F—=—=-=-==--

' UNSQUELCH

|
(FAIL or | tx_disable « false

QUIET) ===~ ~—- EIC—T “““

(PATH_UP)
Another addition to Figure 178B-10
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LOS at the input to the adjacent interface —
solution — option Y2 (local pattern)

(from
PATH_UP)

l llocal rts

Similar to solution #1 but instead of
squelching, switch to transmitting a
local pattern when local_rts is de- ADJACENT_LOS

asserted. tx_mode « local_pattern
i T+ local_rts
This happens after the transition to ocal 1ok é
(

local_clock in the RTS state diagram.

When local rtsis back, return to
PATH_UP (in which tx_mode is set
back to data).

PATH_UP)

(FAIL or QUIET)

Another addition to Figure 178B-10
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LOS at the input to the adjacent interface —
solution —option Y (Y1+Y2)

* Allow either squelch or local pattern, depending on a
management variable (mr_adj_los_mode).
* mr_adj_los_mode is only relevant for modules/retimers.
* |t should be controlled by host management, e.g. using CMIS.

* Discussions in the consensus group showed preference to
allowing both options.

* Adds 3 states to the training control state diagram.

April 22 2026 IEEE P802.3 Annex 178B ad hoc
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Recovery from adjacent interface LOS F—

START

local_rts < false
USE_TX_CLOCK(local)

* When SIGNAL_OK on the service interface (from

the adjacent interface) recovers to OK... +“”‘ s corered cock
* adjacent_intf_rx_ready becomes true WAIT_ADJACENT
* The RTS update state diagram advances from START
* The state diagram needs to set local_rts=true to ol -S>
make the local interface unsquelch (slide 20).
° . oy e . SWITCH_CLOCK
* If mr_training_enable=false, the transition is USE TX CLOCK(recoverod)
uncondltlonal. — forward_rts_timer_done

 Butif mr_training_enable=true: v v

* If arecovered clock is used (module/retimer) it needs TX_CLOCK_READY
isl_ready (local_rx_ready * remote_rx_ready on all lanes)

tO advance tO SWITC H_CLOCK iisl_r?adyf b
— . Imr_training_enable
* In data mode, training frames are not received, so .
.remot.e_.r.x_ready IS irrelevant. It should be set to true in FORWARD_RTS
its definition. local_ts & true

Figure 178B-9—RTS update state diagram
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Option X - Option Y interoperability — Case A

Restart

1

Host
A

Squelch

Restart [«

Module
Opt. X

Module

I ILT frames )

Host

ILT frames

e i

Module

Opt. X

. s

Opt. Y

PRBS31

ILT frames

Restart

Module
Opt. Y

Host |

1

APSU

1

Module
Opt. X

Host

PRBS31

ILT frames

APSU

Restart
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Option X - Option Y interoperability — Case B

Restart

Host
A

Squelch

I

Restart

A

Restart

Module
Opt. X

l

F

€ Squelch I

I ILT frames )

L

Host

ILT frames

|

Module
Opt. X

Module
Opt. Y

| PRBS31

.
>

A

A

\ 4

Host |

1

APSU

1

Module
Opt. X

| PRBS31
ILT frames

Restart

Module
Opt. Y

Host

APSU

A

AV
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Option X - Option Y interoperability — Case C

Host
A

Squelch

I

Restart

A

L

Host

ILT frames

|

| PRBS31

.
>

A

Host |

1

APSU

1

A

| PRBS31
ILT frames

Host

PRBS31

Host

Restart Al LoS
Module Module
Opt. X Opt. Y
Los | x
IILTframes >
> Restart
Module Module
Opt. X Opt. Y
ILT frames I
> Restart
Module < TS0 > Module

Opt. X
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Option X - Option Y interoperability — Case D

Host

Host

| PRBS31

> ¥ 41 LOS
Module Module
A Opt. Y
Module Module
A
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